Abstract: Planning for the transition from pediatric to adult healthcare is broadly understood to be beneficial to the quality of care of patients with chronic illness. Due to the level of self-care that is necessary in the maintenance of most chronic diseases, it is important that pediatric settings can offer support during a time when adolescents are beginning to take more responsibility in all areas of their lives. Lack of supportive resources for adolescents with chronic conditions often results in both decreased access to care
Introduction and background
Due to transformational advances in research and medical management, children and adolescents with many chronic medical conditions are living into adulthood. Children and young adults with type 1 diabetes mellitus (T1DM) are no exception. Beginning with the invention of insulin in 1921 and continuing with further advances in knowledge of the benefits of intensive diabetes management for prevention and delay of diabetes complications in the early 1990s (1), emerging adults with T1DM are living into adulthood and bridging the spectrum of care from the pediatric to the adult medical care systems. This population of emerging adults then faces the challenge of transitioning from the pediatric to adult diabetes care setting, often at the same time as other major life changes including independent living, starting undergraduate studies or joining the workforce for the first time, changes in health insurance, and potentially starting a family of his or her own. Several recent publications have noted the lack of evidence-based strategies for transition of emerging adults with a variety of chronic medical conditions (2) (3) (4) . In particular, managing the transition of young adults with T1DM has led to more discussion and research in this important area. Recognizing these challenges and needs, in 2011, experts with pediatric and adult medical fields published guidelines on providing medical care to emerging adults with T1DM in the position statement "Recommendations for transition from pediatric to adult diabetes care systems" which offers guidelines for health care delivery during the transition from pediatric
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Transition of care for patients with type 1 diabetes mellitus from pediatric to adult health care systems to adult health care systems. This statement offers expert consensus opinion on caring for adolescents and young adults with T1DM during the transition period, while recognizing the lack of and need for evidence based studies on transition for adolescents with diabetes (5) . Furthermore, the American Diabetes Association's 2017 Standards of Care highlight the importance of transition preparation starting in the preadolescent age (6) .
This review focuses on patients with T1DM, although most of the concepts may be transferable to many chronic medical conditions including but not limited to asthma, congenital cardiac disease, pediatric oncologic conditions, and chronic neurologic disorders. These are complex chronic medical conditions requiring multidisciplinary medical care teams. Experts are trained generally in pediatric or adult training systems, where the minority of these specialists completes residency medical training in the United States in the discipline of Internal MedicinePediatrics. This is an extended training program that combines training for residents in adult and pediatric health care systems. Further subspecialty or fellowship training then may be sought in pediatric and/or adult training environments. Although few residents complete such rigorous training, ideally, these subspecialists would be comfortable and adept at treating adolescents and emerging adults during the transition of care.
The management of T1DM in the pediatric setting differs in many ways compared to diabetes care by adult providers. In general, pediatricians are not familiar with the needs and challenges of young adults and the adult providers are trained with a different perspective of diabetes management strategies and have dissimilar expectations. Furthermore, the psychosocial environment and expectations differ significantly in the two scenarios, and pediatric and adult providers have different perceptions of the transition process (7, 8) . In pediatrics, the adolescent and young adult with T1DM receive more support, accountability and supervision by the parents and/or guardian in the home environment as well as from the diabetes management team than what is provided in the adult medical system. This young adult then goes from a closely supervised, joint team approach to diabetes care, suddenly to that of independent and autonomous diabetes care with expectations for self-responsibility in diabetes management almost overnight. Moreover, some adolescents may have known their pediatric diabetes care team for years (even since diagnosis many times) and may be resistant to transitioning diabetes care to a new physician.
Emerging adults with T1DM are facing independent status in many areas of their lives, including diabetes and general health care, finances, living independently, and insurance changes. Many emerging adults are moving out to live on their own or with friends away from their family for the first time, and joining the workforce or continuing education. Young adults with T1DM have unique concerns compared to their compatriots and may be faced with concerns about medical insurance and coverage, including paying for prescriptions, diabetes supplies, and copays for office visits. These competing priorities often result in compromised and interrupted diabetes care and management during this vulnerable period in the life of an emerging adult with T1DM. Furthermore, one study looking at perceptions of emerging adults with T1DM about the transition period showed stress and anxiety regarding the matter, including lack of transition preparation by pediatric providers, vulnerability during the college years, and desire for more transition counseling, including preparation on the differences between pediatric and adult diabetes care, peer support for transition, and possibly adult clinic orientation opportunities (9) .
Nearly 167,000 children had T1DM in 2009 according to the Center for Disease Control (CDC), with 18,000 youth under the age of 20 years being diagnosed annually (10 (11) . Adolescents and young adults with T1DM face many challenges throughout emerging adulthood (generally defined as the period between 18-30 years of age). Young adults with T1DM struggle with managing a chronic illness in addition to balancing work and school, living independently, and organizing finances and health insurance, often for the first time apart from their parents. The American Diabetes Association (ADA) Standards of Medical Care for 2017 recommends that health care providers and families should start preparing teens with diabetes to transition by early to mid-adolescence or at least for one year prior to the anticipated transfer to adult diabetes care (12) .
Behavioral and economic factors affecting transition
There are several barriers obstructing the successful transition from pediatric to adult medical care. These barriers include reduced clinic visit frequency (13) (14) (15) (16) , increased HbA1c levels in some studies (17) but no change in others (18) (19) (20) , increased hospitalizations (20) and emergency department visits (21) among young adults with T1DM. Creating a systematic approach to transitioning emerging adults is essential to providing quality diabetes care and preventing development of acute and chronic complications of diabetes. The ADA Standards of Medical Care for 2017 recommends screening for diabetes-related distress, depression, anxiety, and eating disorders so they can be addressed (22) .
Mental health disorders
Furthermore, mental health concerns are more common among young adults with diabetes than those without diabetes which is an important, yet often under-evaluated barrier (23, 24) . Adolescents with T1DM have increased rates of psychiatric disorder, as high as 47% at age 20 with an average duration of diabetes of 10 years in one study (24) . Specifically, major depressive disorder was the most common disorder, while conduct disorder and generalized anxiety disorder were less common. A recent study found much higher prevalence of psychosocial illness among adolescents with T1DM compared to adolescents without diabetes (55.95% vs. 20%; P<0.0001) (23) , and in this population there was increased prevalence of psychosocial illness in patients with worse glycemic control (HbA1c >7.5%, P=0.014) (23) . Screening for mental health disorders including depression, anxiety, diabetes distress, and disordered eating, should be a routine part of diabetes care visits due to the increased prevalence of these conditions among young adults with diabetes and the effect of these mental health conditions on diabetes care and management. In addition to screening for diabetes related distress, it is important to provide support for emerging adults with T1DM whom experience ordinary stressors of young adulthood (school, family, social life) which they share with their non-diabetic counterparts, in addition to stress related to coping with and managing diabetes (25) . Depression and anxiety have been identified as risk factor for decreased adherence to diabetes care, higher HbA1c (26) , and increased morbidity and mortality in patients with diabetes (27) .
Substance use
Similar to emerging adults without diabetes, substance use is common among adolescents and young adults with T1DM (28) . High-risk alcohol use was found in 12.9% of 14-19-year old subjects with T1DM in Brazil. There was no significant gender difference among this age group, while higher rates of high-risk alcohol use were seen in older age groups with males having greater high-risk use than females (29) . Emerging adults with T1DM should be counseled of effects of alcohol on glucose and risk for hypoglycemia unawareness and delayed hypoglycemia (30, 31) . Among patients with diabetes, tobacco use is an independent modifiable risk factor for both development and progression of cardiovascular disease, including stroke and myocardial infarction, neuropathy, microalbuminuria and renal impairment (32) . Illicit drug use has been found to be a risk factor for non-adherence (33) and diabetic ketoacidosis (DKA) (33, 34) . There is limited literature on illicit drug use among T1DM young adults. One anonymous survey study among subjects aged 16-30 years in the United Kingdom found that 29% of respondents admitted to some kind of illicit drug use, with marijuana use most prevalent followed by cocaine, amphetamine, and ecstasy use (35) . Importantly, street drug use can impact diabetes management and in this study 28% admitted to being aware that the drug use could affect their diabetes management, including reported cases of severe hypoglycemia and DKA. When evaluate a patient with poor glycemic control, alcohol and illicit drug use should be inquired about (35) . Data on adolescents with diabetes mellitus in the United States reports a similar prevalence of recreational drug use (up to 25% of patients aged 12-20 years) (36) . There is one published case report of a 41-year old man in Turkey with T1DM and pulmonary mucormycosis infection stemming from chronic tobacco and heroin inhalational use (37) .
Disordered eating and insulin restriction
There is increased frequency of disordered eating and insulin restriction among adolescents and young adults with T1DM compared to their peers without diabetes. Disordered eating is defined as intentional purging such as vomiting, use of laxatives, preoccupation with weight, dissatisfaction with body image, intrusive thoughts about weight loss and food. Disordered eating and frank eating disorders are more common among young adults with diabetes compared to young adults without diabetes (38, 39) . Furthermore, among patients with T1DM, intentionally withholding insulin can be a form of purging. Up to 1/3 of females with T1DM and 1 in 6 males with T1DM report disordered eating, while up to 3% of females with T1DM reported intentionally restricting insulin to lose weight. © Translational Pediatrics. All rights reserved.
Transl Pediatr 17;6(4):373-382 tp.amegroups.com Disordered eating and insulin restriction may be more common among patients with longer durations and earlier diagnoses of diabetes than those diagnosed later in life (38) , which increases the risk of development of complications of diabetes over time among this patient population. A German study found that usual eating disorder screening tools are less sensitive for detecting eating disorders among adolescents with T1DM compared to a diabetes specific screening tool which specifically asks about intentional withholding of insulin (39) . Several studies have shown higher A1c values among adolescents and young adults with T1DM compared to those patients with T1DM who do not report disordered eating (38, 40) . Furthermore, BMI has not been found to be statistically different among those young adults with T1DM who report disordered eating and those who do not (40) . Factors that predict eating disorders among adolescents with T1DM include desire for a lower weight, increased anxiety and lower diabetes related quality of life (41) .
As discussed, there is a higher prevalence of psychologic challenges face young adults with diabetes including diabetes distress, depression, anxiety, and fear in general. Furthermore, the alcohol and tobacco use among the T1DM population has been found in several studies to be similar to that of young adults without T1DM (42, 43) . High risk behavior such as alcohol, drug, and tobacco use further complicate the transitional period. Similarly, young adults with T1DM are just as likely to engage in sexual behavior which many pediatric providers may not feel comfortable addressing.
Sexual health and preconception planning
Preconception planning is an important topic to be stressed to adolescents and young woman with T1DM. The ADA recommends preconception planning be discussed with all women with T1DM starting at puberty (preconception care of women with diabetes) (44) . Among teens with diabetes, less than 50% had discussed contraception with a health care professional, and nearly 1/3 did not feel comfortable addressing the topic on their own (45) . Nearly 2/3 of emerging adults with diabetes aged 16-20 years reported that they were not aware of the need for preconception planning and 75% were not aware of the maternal and fetal risks of hyperglycemia (46) .
Diabetes complications
The transition period is a vulnerable time for young adults with diabetes for many reasons including gaps in medical care, associated mental health and substance use disorders, and occasionally the start of chronic complications of diabetes. A large study by Dabelea and colleagues of over 1,700 adolescents and young adults with T1DM diagnosed prior to the age of 20 (average age 17.9 years) in the United States found that 32% had evidence of at least one early diabetes-related complication or comorbidity including nephropathy, retinopathy, arterial stiffness, neuropathy, hypertension, and cardiovascular autonomic neuropathy (47) . A study in the United Kingdom of adolescents and young adults with T1DM aged 16-25 showed decreased rates of screening for diabetes complications and increased rates of diabetes complications in the transition group (48) . Teens and young adults with T1DM may be missing clinic appointments and opportunities for complications screening and prevention.
Economic instability and healthcare coverage
Lack of financial resources and access to adequate health care coverage continues to be one of the most significant barriers to health care transition for the emerging adult population. Changes in legal status and living situation that often occur in early adulthood impact the ability to secure and maintain insurance. Young adults living the United States have been found to be two times more likely to be uninsured than any other cohort in the population (49) . Although insurance coverage accessibility has increased in recent years with the passage of the Affordable Care Act (ACA), many young adults will experience a period in which they are un-or under-insured (49, 50) .
Medicaid eligibility varies and remains limited in some states, especially for those who are working. Not all individuals are eligible or offered health insurance through their employers. Those individuals who may have the option of enrolling in employer-sponsored health insurance may not be able to afford monthly premiums.
Individuals who may be eligible for insurance coverage through the ACA may have difficulty navigating the application process or may find the coverage plans too expensive (51) . Lastly, the cost of insulin has steadily risen over the last five years and some of the most commonly used insulin brands have increased in wholesale price by more than 160%. Many insurance plans have high deductibles increasing out of pocket costs to consumers in addition to the monthly premiums (52) .
With emerging adulthood often comes financial independence from parents. Young adults may not have the financial support or insurance coverage through their parents that they had when they were younger. Due to high out pocket costs and co-pays, some individuals may be forced to switch to less optimal modes of insulin or may be less adherent to diabetes care to make medications last (53) . Lack of adequate insurance has also been found to be associated with increased emergency department use and lack of routine care (54).
Transition program overview
Due to the strong need for a proactive approach to transition at our institution, we started with a transition program for our T1DM patients in 2014 by liaising one of the adult endocrinologists in the academic medical center. This was conceptualized based on challenges elaborated above that are faced by these young adults. A quality improvement approach to implementation was utilized and required the multi-disciplinary team to meet bi-weekly over a 6-month period. An imperative aspect of this process was obtaining "buy-in" from all disciplines of the diabetes team to provide support in the varying aspects involved in the preparation for transition. Studies have shown that pediatric provider attitudes and confidence toward adult medical care can impact transition outcomes (55) (56) (57) (59) . The Endocrine Society resources on diabetes transition were also used in the planning process (60). The multi-disciplinary team created a transition policy outlining the goal of successfully transitioning patients to an adult endocrinology provider between the ages of 18 to 22. This policy has been maintained throughout the life of the transition program. The policy included the following provisions: The provider team will discuss the endocrinology transition policy with patients and families beginning at age 14. At age 16, providers begin documenting discussion of specific transition topics on a transition checklist within the electronic medical record (EMR). The flow sheet included a suggested timeline and transition topics for providers to review. Upon completion, the provider can note the date, topic discussed, and any comments regarding the discussion. The flow sheet included a section to refer the patient into the transition clinic when the provider deemed the patient was approaching readiness to transition. Next, the diabetes transition program coordinator was notified and contacted the patient to schedule an appointment within the transition clinic.
Patients involved in transition program had their care coordinated by a team of providers including an adult endocrinologist from a large academic medical center, a transition coordinator, diabetes nurse educators, registered dietitians, and social workers who specialize in young adults with diabetes. The purpose of the clinic was for diabetes team members to assist teens and young adults to transition successfully from pediatric to adult diabetes care with the goal of patients being confident and prepared for the transition. Enrollment criteria for the transition clinic were that patients are 18 years or older, had been diagnosed with diabetes for at least 12 months, and had been linked with a pediatric endocrinologist. The age of 18 was identified due to the legal age of consent and the fact that there are many patients 18 years of age and older seen by pediatric endocrinologists at our institution. It was expected that the patient had at least two visits with the transition team prior to full transfer of care to an adult provider. Following the last transition visit, our diabetes care coordinator assisted with the transfer of care.
Over the course of the patient's time within the transition clinic, the transition clinic social worker completed a full psychosocial assessment to identify patient strengths and challenges. The social worker also identified the level of need for decision-making supports for youth with intellectual challenges and made referrals to legal resources. A packet of educational handouts and resources was provided to each patient and reviewed during clinic visits. The packet included information on topics such as medical alert identification, diabetes and reproductive health, healthy relationships, foot care, mental health, insurance, diabetes in the work place, alcohol use, managing diabetes prescriptions and supplies, to advanced directives. The patient also completed the Transition Readiness Assessment for Young Adult derived from the Got Transition.org website (59) . Goals and prioritized actions were identified in collaboration with the young adult, the transition team, and often parents/caregivers. The social worker also placed significant emphasis on education and planning surrounding insurance obtainment © Translational Pediatrics. All rights reserved.
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Patients met with the transition program adult endocrinologist who came weekly to the pediatric setting for the transition clinic. Patients experienced visits with an adult endocrinologist and were often requested to meet with the provider alone if parents or guardians were present. This was an important part of the program to highlight as previous research has found that patients prefer to meet the adult endocrinologist and adult team members prior to the transition (61, 62) . Many patients chose to continue to follow with the transition endocrinologist into her adult practice thus providing the first few visits within the same pediatric system that the patient is familiar. A small portion of patients requested to transition to a provider within the vicinity of their home. The adult endocrinologist provided anticipatory guidance, transition education, and identified any diabetes management and education needs which needed addressed before the transition to the adult care setting. Transition dietitians and diabetes nurse educators were consulted as needed.
The transition coordinator met with patients to identify a plan for transition to adult care by the review of adult provider options that were within the location preferences of the patient and accepted the patient's insurance plan. Once an adult provider was identified, the transition coordinator sent referrals and records to the adult endocrinologist office as well as primary care providers and other specialists, such as gynecologists or ophthalmologists, as needed. The transition coordinator communicated with the referral source and kept record of the initial scheduled appointment. The transition coordinator made attempts to follow-up with the patient and referral source to ensure that the patient had successfully established care in the adult setting. If barriers to attending the appointment were identified, the transition social worker was consulted to assist with mitigating barriers such as transportation difficulties and change in insurance status.
Transition program patient characteristics
Since the transition clinic was established at a large free standing children's hospital, unpublished data has been and continues to be collected. Thus far, we have seen 128 unique patients; of those 114 have the diagnosis of T1DM with the remaining 14 having type 2 diabetes mellitus. Of which 63 patients are male and 51 have been female. The average age of the patients in the transition clinic is 21.8±1.6 years. On average, these patients attended the clinic for 3-4 visits prior to transitioning to adult care. The clinic had a 21% no-show rate to scheduled appointments. Of note, the attendance metrics may have been skewed due to a small number of patients who did not show frequently to clinic appointments or attended the clinic for six of more visits prior to transition due to the need for additional transition education and support. We found that characteristics among this emerging adult cohort are consistent with that in the literature. Although patients are closely followed by the transition clinic team, clinic appointment attendance continues to be a challenge and illustrates that perhaps transition education needs to begin at a younger age and have an increased focus within the pediatric clinic prior to enrollment in the transition clinic.
According to the ADA, the recommended target A1c level is less than 7% for adults with diabetes (63). The average A1c among patients with T1DM seen in the transition clinic was 9.2%±2.3%. This aligns with previous research completed through the T1D Exchange which found the average A1c among adolescents and young adults to be 9% (64) and highlights the importance of continued research on mitigating barriers to diabetes self-care among this population.
Summary of experiential learning
The two-year period since the establishment of the T1DM young adult transition program has provided confirmatory information as well as new perspectives regarding the transition from the pediatric to adult care setting.
 Consistent with previous literature, emerging adults with T1DM have varying competing demands and priorities, including starting a family, changes of insurance from their family to workforce, gaps in care due to this loss of insurance, and difficulty with finances to cover copays and supplies. Loss of insurance coverage delayed transition for some patients as well as caused some patients to 'boomerang' back to pediatric care prior to attending their first appointment outside of the pediatric establishment. (59) can be helpful as is assessing transition-specific diabetes skills using the provider assessment of patient skill set checklist provided by the Endocrine Society (66) .  Bringing part of the adult diabetes care team to the pediatric center has been helpful to allow the young adult to meet the adult provider in the familiar pediatric setting.  We have developed a strong relationship with several adult primary care physicians to help facilitate health maintenance among this population. Many young adults seen in the clinic were still linked with their pediatrician or had not been seen by a primary care provider in a significant amount of time, requiring frequent linkage and referral to community primary care providers. Many of these young adults need preventative care, including up to date vaccinations, health maintenance screenings, discussion of contraception, and treatment for common mental health concerns.  Emerging adults with T1DM often have questions about common concerns including alcohol and drug use, pregnancy planning, sexual dysfunction, and risk of type 1 diabetes in their offspring. They may often not even bring these topics up for discussion unless asked directly. However, once the subject is brought up, they often discuss these personal concerns eagerly and ask questions especially if they have not received education on such topics previously.  Young adults with T1DM have varying degrees of independent care and familial involvement in their diabetes management. We have found that it is helpful to have accompanying parents or caregivers leave the room for parts of the visit. We encourage the emerging adult to start making appointments, refill prescriptions, and order diabetes supplies on their own. Straightforward and repeated education on how to do these basic tasks is necessary before transition to the adult medical setting.  We have observed that it is extremely crucial to explain expectations for adult diabetes care clearly. Adult medical offices will often not discuss health information with a parent unless the patient signs a form allowing this. Similarly, many adult settings have strict attendance policies that could result in discharge of the patient from the adult practice and may differ from the often more 'lax' pediatric setting policies. It is helpful to establish a transition policy, thus encouraging providers, patients, and caregivers to begin thinking about and discussing the transition to adult care as well as beginning the gradual shift of responsibility. Transition education should begin in early adolescence so expectations for the process and skills needed for transition are clear. Structured and repeated education may be required.  Consistent and robust administrative assistant support in addition to a transition coordinator is needed to track data, provide referrals, and provide timely follow-up following the patient's last appointment in the pediatric practice.  Only patients who decided to transition to the adult endocrinologist imbedded within the transition clinic could meet the adult provider prior to transition to adult care, thus not providing the same level of continuity of care for those individuals with their own adult provider compared to individuals that transitioned to the transition program adult provider.
Recommendations for future practice
Some practical and useful recommendations that may be initiated are listed below:  Consider education programs for pediatric and adult diabetes providers on transitions of care.  Consider meeting adult diabetes providers in your © Translational Pediatrics. All rights reserved.
Transl Pediatr 17;6(4):373-382 tp.amegroups.com community. It is helpful to provide a handoff of a transitioning patient's medical records. The Endocrine Society has a template clinical summary that can be completed to provide a synopsis of a transitioning patient's diabetes care (66) .  In order to prevent gaps in diabetes care, consider following up with the emerging adult after the transfer of care to ensure he or she scheduled an appointment, attended the visit, and plans to continue to see the adult diabetes provider.  Collaborate with successful transition programs for other chronic diseases to learn from other practices and experiences. The transition period from pediatric to adult medical care is a vulnerable time for emerging adults with chronic medical conditions. The transition period is challenging for patients as well as medical providers. Our experience in transitioning adolescents and young adults with T1DM both highlights the continued challenges facing the emerging adult population as well as provides some insight into beneficial methods and useful resources. The emerging adult population has unique needs that need to be met to achieve the best outcomes. Awareness and early initiation of a well-structured process for transition for ultimate transfer of care to an adult diabetes care team is essential. Longitudinal research is needed to determine how best to care for adolescents and young adults with chronic illnesses to further identify best practices and formulate guidelines for transition to adult medical care.
